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First graders, preschoolers, special education students, and adults received a reading pro-
gram in which they learned to match printed to dictated words and to construct (copy)
printed words. The students not only learned to match the training words but also learned
to read them. In addition, most of the students learned to read new words that involved
recombinations of the syllables of the training words. The results replicate and extend
the generality of a prior analysis of a reading program based on stimulus equivalence and
recombination of units.
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The stimulus equivalence paradigm pro-
vides economical and effective methods to
teach complex repertoires like reading. For
example, de Rose, de Souza, and Hanna
(1996) taught first-grade children to match
pictures and printed words to dictated
words. The children also learned to con-
struct (copy) the printed words with letter
tiles. Equivalence tests showed that the chil-
dren matched printed words to pictures and
vice versa and that they learned to read the
words selected on matching tasks. In addi-
tion, most children also read new generaliza-
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tion words that were recombinations of the
syllables of training words. For example, af-
ter training bolo, vaca, mala, and pato, the
children could also read the words boca and
mapa. The present study sought to replicate
these findings with first graders who were
not making progress in reading, and extend
them to preschoolers, students with global
developmental delay, and nonreading adults.

METHOD

Participants, Screening, and Settings

The study included 23 nonreaders: 5 pre-
schoolers, 5 first graders, 5 first graders in
special education, and 8 adult women (see
Figure 1 for participant characteristics). All
children attended school during the study,
and those in regular and special education
received reading and spelling instruction in
their classrooms. The adults did not attend
school; 2 never had attended, and 3 had at-
tended when they were children for less than
6 months each.
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Figure 1. Each panel shows the percentage of the training and generalization words that a student read
correctly before, in the middle, and at the end of the teaching program. The four groups of students who were
given the program are indicated above the columns. A student’s gender (M, F), chronological age (years and
months, or years), and mental age equivalent score (in parentheses; H 5 high end of age range, L 5 low end
of age range) are indicated in the upper left of each panel.

A student was considered a nonreader,
and eligible for the study, if no more than
25% of a set of 15 screening words (not used
later in the study) were read correctly. These
words were presented individually without
differential feedback for correct and incor-
rect responses. These and later teaching ses-
sions occurred in quiet rooms and offices.

Materials and Procedure
The materials and procedures were the

same as in de Rose et al. (1996). The visual
stimuli were Portuguese words (the students’
native language), printed in lower case 65-
point arial type, and their corresponding pic-
tures. These stimuli appeared on sheets of
letter paper, and each sheet displayed stimuli
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for one trial. The complete set of trials for
one session was contained in a binder for
teaching and testing trials. There were 51
two- and three-syllable words in the teaching
program, some of which were vaca (cow),
mala (suitcase), vela (candle), pato (duck),
bule (coffee pot), apito (whistle), tapete (rug),
tijolo (brick), and menina (girl).

One-to-one sessions (20 to 30 min) were
conducted 5 days per week. There were two
teaching activities: matching printed to dic-
tated words, and constructing (copying)
printed words. In the matching task, stu-
dents pointed to one of two printed words,
presented side by side on the sheet of paper
after a word was dictated. In the construct-
ed-word task, students arranged individual
letter tiles to match the word selected in the
preceding matching trial. The activities were
organized into 25 units (15 teaching and 10
testing). Different sets of words were selected
for each unit, and the number of words in-
creased gradually from two to four in early
units. Unit 1 established the initial baseline
of matching and reading with three words.
Unit 2 tested matching of the words to pic-
tures and vice versa to verify the formation
of equivalence classes consisting of dictated
word, printed word, and picture. Subsequent
units used an exclusion procedure to teach
matching to dictation (a new word appeared
with a baseline word).

Each teaching unit involved a reading pre-
test, a block of training trials (four matching
and two constructed-response trials with
each word), and a reading posttest. The pre-
and posttests included two to four training
words and two generalization words. If the
student did not read all training words cor-
rectly on the posttest, the unit was repeated
the next day. After two exclusion units, the
next unit verified the formation of equiva-
lence classes involving the words from the
two previous units and the corresponding
dictated words and pictures. Midway, and at
the end of teaching, tests verified whether

the students could read the words trained to
that point and new generalization words that
were recombinations of the training words.
These tests included all the training words
from the previous units (19 words in the
middle and 51 at the end) and 14 and 45
new words, respectively. Correct responses
on all training and test trials were reinforced
with confirmation and praise.

Remedial procedures were used when a
child failed to meet the reading criterion for
a unit (see de Rose et al., 1996, pp. 458–
459). Blocks of trials contained baseline
words and no more than one word that pro-
duced errors (or was not responded to). Af-
ter criterion was met on a target word, an-
other target word was trained and the unit
test was given again. Thus, the training trials
included only the words that the student
could read plus one not learned in that unit.
When that word was learned, the remaining
words were added, one by one, in subse-
quent sessions, until the criterion for the
unit was met.

Reliability observations were not conduct-
ed. However, the reading data gathered dur-
ing the test sessions were typically checked
against tape recordings of reading made dur-
ing the sessions. In addition, whether a
child’s matching and reading responses were
correct or not was always unambiguous; and
the experimenter was skilled in all aspects of
the procedures, which previously yielded
high percentages of interobserver agreement
(de Rose et al., 1996).

RESULTS AND
DISCUSSION

Accuracy on training tasks was very high
for all students (above 90%), and the match-
ing tests demonstrated that dictated words,
printed words, and pictures were members
of equivalence classes. Each student learned
to read the training words, as shown in Fig-
ure 1 for tests conducted midway through
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(76.4% to 100% correct) and at the end of
(75.6% to 100.0% correct) the program.
With few exceptions, a student’s reading also
improved substantially on generalization
words. The mean numbers of sessions per
teaching unit for preschoolers, adults, first
graders, and special education students were
1.1, 1.5, 2.0, and 3.9, respectively. Students
in special education required remedial pro-
cedures for most units and showed lower lev-
els of reading generalization (midway, 3 stu-
dents read no new words). The final scores
for training and generalization words were,
however, comparable to those of the other
participants.

First graders in regular and special edu-
cation also received reading instruction in
the classroom. This instruction could have
contributed to the children’s improved per-
formances. However, further testing partially
controlled for the potential problem of his-
tory as a threat to internal validity. Com-
pared to their unit pretests, posttest scores
for all children were vastly improved (data
not shown). The preschoolers and adults did
not receive outside reading instruction, sug-
gesting that their results were due to the
teaching program and not other influences.

The present data suggest that a teaching
package based on equivalence and recombi-

nation of units has generality across partici-
pants with reading difficulties. Teaching
reading at the level of whole words may
gradually produce control by smaller units,
allowing for recombination and reading of
new words (Skinner, 1957). Indeed, without
explicit teaching, many of the students in
the present study showed this kind of gen-
eralized reading. However, the generalized
reading scores for other students never
reached the accuracy levels achieved on the
training words. Better results might have
been obtained had the present equivalence
methods also involved the explicit teaching
of letter–sound correspondences (e.g., Ad-
ams, 1990). Such a teaching package might
reliably yield recombinatory generalization
and also prove to be broadly effective in es-
tablishing functional reading skills.
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